TOWN OF LOOMIS

Building Department

3665 Taylor Road

Loomis, CA 95650

(916) 652-1840 fax (916) 652-1847

RESIDENTIAL PHOTOVOLTAIC (PV)
PACKET

Contents of packet:

Photovoltaic Checklist (2 pages - complete and submit with permit)

Sample One-Line Diagram for PV System

Sample Site Diagram

solar Panel Dead Weight Loading Calculation {complete and submit with permit)
Verification of Wire Size for PV System Calculation form (complete and submit with permit)
CEC Table 310,16 (included for reference)

Town of Loomis Signage Requirements

RESIDENTIAL PHOTOVOLTAIC (PV)} PACKET

ALL PV Project Applicants:
The Town of Loomis requires all PV systems to comply with the requirements of:

REQUIRED APPLICATIONS:

* Town of Loomis Building Permit - SUBMITTAL REQUIRED

Contents of Packet:

* Photovoltaic Checklist (2 pages — complete and submit with permit)

¢ Sample One-Line Diagram for PV System

¢ Sample Site Diagram

* Solar Panel Dead Weight Loading Calculation {complete and submit with permit)

e Verification of Wire Size for PV system Calculation form (complete and submit with permit}
¢ CEC Table 310.16 (included for reference)

¢ Town of Loomis Solar Signage Requirements

If you have any questions regarding your PV system permit, please call the building department at
(916) 652-1840.

Town of Loomis Building Department ~ 3665 Taylor Rd., Loomis CA 55650~ (916) 652-1840
www.loomis.ca.gov



Residential Photovoltaic {PV) Checklist
Based on the 2010 California Electrical Code (CEC) Article 690,
Town of Loomis Building and Fire Departments

Residential PV system shall be installed in accordance with the current adopted edition of the CEC Article 690 and any
other applicable articles or codes adopted by this jurisdiction.
Simple plot plan showing:
Lot lines
Structure locations
Main service panel location
PV module array configuration shown on a roof layout (or lot if ground mounted system)
9% of coverage of roof area (If more than 50% a review by the fire department is required)
Distance from ridge to array(s) - {minimum of 3’ required by Fire}
Distance from valley/ hip to array{s) - (minimum of 1.5’ by Fire}
PV equipment locations

Roof Information (for roof mounted systems):

Type of roof structure and slope. If rafters, provide size and spacing of existing roof framing members
Existing roofing material

PV Equipment Manufacturer’s Specifications: Provide cut sheets on all components including but not limited to those

shown below; including make, model, listing, size, weight, etc. Highlight project specific information on the cut sheets
PV modules

inverter

Mounting System (if using substitution parts to any listed/certified system, additional engineering shall be
required addressing the withdrawal and lateral capacities)

Disconnects

Combiner Box {if used)

D Inverter:

Model number
Integrated disconnect - Per *CEC 690.17
Visible, external A/C disconnect at main service

Mounting System for Panel installation: Highlight project specific information an the cut sheets

Indicate the style, diameter, length of embedment of bolts into framing members and location of
attachments
Indicate number of bolts per panel
Provide mounting details and certified engineering for listed mounting installation
Complete “Solar Panel Dead Weight Loading Calculation” form
If ground mounted, provide details for the foundation Residential PV Checklist 2 of 2

Photovoltaic Modules:
Open-circuit voltage {Voc) from listed cut sheet
Maximum system voltage from listed cut sheet
Short-circuit current (Isc) from listed cut sheet
Maximum fuse rating from listed cut sheet
Maximum power- panel wattage from listed cut sheet

Town of Loomis Building Department ~ 3665 Taylor Rd., Loomis CA 95650~ {916} 652-1840
www . loomis.ca.gov



Electrical Schematic:

System inter-tie with utility company or stand alone
Indicate the system KW rating
indicate if the system has battery backup
Single line drawing of electrical installation which includes:
Array - detailed
PV power source short circuit rating
Conductor size and type
Conductor locations and runs
Equipment bonding points and sizes — Per *CEC 250.122
Inverter location
AC & DC disconnect locations - Per *CEC 690.14 (5)
Batteries; number, size and locations (if applicable)
Paint of connect to existing electrical service panel
size and number of electrical service meters — Per *CEC 690.64(B)(2) exception
Location of required signage

D Proper Signage and Labeling:
Indicate system type below and show location of each required sign on one line diagram (see electrical):

|:| SINGLE PV ARRAY SYSTEM
PV ARRAY SYSTEM W/ BATTERY BACKUP
D MULTIPLE PV ARRAY SYSTEMS

Fees and Plan Review Information:
Fees ore based on Contract Valuation (Example)

Contract Valuation $50,000.00

Plan Check $50,000.00 X .0025= $125.00

Building Permit $50,000.00 X .0045= $225.00

SMIP $50,000.00 X .0001= § 5.00

Building Standards fee 51 for each $25,000 of value S S 2.00
TOTAL = $357.00

*CEC 650.17 - Switch or Circuit Breaker. The disconnecting means for ungrounded conductors shall consist of a manually operable switch {es) or circuit breaker(s} complying
with all of the following requirements:

{1) Located where readily accessible

{2) Externally operable without exposing the operator to contact with live parts

(3] Plainly Indicating whether in the open or closed position

{4) Having an interrupting rating sufficient for the nominal circuit voltage and the current that Is available at the line terminals of the equipment.

*CEC 250.122 - Size of Equipment Grounding Canductars, Copper, aluminum, or copper-clad aluminum eguipment grounding conductors of the wire type shall not be smaller
than shown in Table 250,122 but shall not be required to be larger than the circuit conductors supplying the equipment

*CEC 690.46{C) - Grounding for AC/DC Systems.

*CEC 690.14 [5) - Grouping. The photovoltaic system disconnecting means shall be grouped with other disconnecting means for the system to comply with 690.14{C){4). A
Photovoltaic disconnecting means shall not be required at the photovoltaic module or array location.

*CEC 690.64{B}{2) exception - Load Side. A photovoltaic power source shall be permitted to be connected to the load side of the service disconnecting means of the other
source(s) at any distribution equipment on the premises, provided that (exception) the sum of the ampere ratings of the overcurrent devices shall not exceed 120% of the
rating of the busbar or conductor.

Town of Loomis Building Department ~ 3665 Taylor Rd., Loomis CA 95650~ (916) 652-1840
www.loomis.ca.gov



AH Ixm -Xa "-u.snm pamey -Jelagjey
‘ON DM SN :99as

:Ad payoayDd

Qe :Ag umerqg

wNSAS A 10] weirFerq surf-auQ) syduweg ML

“18p8AU| &y 18 punold o) pasuaiajas Aele A4 jo ajod eapeben "L
‘eelo9g

030 o Gupicooe pazis epis HQ pue Oy uo sioNpuoo Bupunosd uswdinbg gL
(dxa (2) (a) vo 089 D30 — Buye) J8genq Jo %021 PBsoXa,0[au) UojdeuLea

Jo wijod 10} JeyEEIq YNAID B]04-0M ] dwiy-g| YPm [euB, eailies mwss_ nm_:‘.co_. ‘6
A fmﬂ, HN T

pajE) J56UUBIEID 1Ndin JeLieAy) g
I EPL 4 INCnLpaien 81 18uaAY; -2
9
g

hm__ “¥5 0V 18 S)|OA-0FZ 18 sdwe

52 J&:n6Te) [spow 1N00SZAS 8 J6ueAL)
SSAIpPVY aoo_ohm et Uy papinord uopas)osg e punoig
. *Jocsdujes
: HINVN ANYINOD R0E 19 pelel (paenjun) jeuucosip sanos Jemad Ad
2 Bupym ynpuoo oy Bupyam e oy iolysuey sapaosd xoq uojlounfusuiquoo Aeus A4 ¢
= v *88|NPoW Yjjm BB O)
810128uL0D N PajjeISUl-AI0108] YIM 2-3SN DMY O1# 8| J6ulquoo of Bupm feur Ad 'z
(L1 8jou) (seinpow oZ) sepes v seiNpo NEA-OY| ‘01 Jo SBupis (ejeied om) suigjuoD ABue A ‘L
:8810N)
AN «—s Q. : -
¥ ] ob
|eued JajeLu A g Owocv Jepaau) A 8 05
8yl JO S UIIA ~}08LILODS|(] LA
108uUU00s|(]
- (L%® '9 ‘G sejou)
(6 ®10U)
Jeued
80I18S UjBI (01 210u) S10j0NpPUOD pue (01 sy0uU) §1010NPUOD puE
#Npuoa Jo Jaquinu pue az|g }INPUOD jo 1equinu pue Bz|S

(281 seouw)-Aeuy Ad

188" 8] yajms
0) xoq dojjoos waly
eoue|sip sjew|xoiddy

(e ejou) /

xog uopoung (01 210m) S10)3NPUOD pue

feuiquio) YNpuod Jo 1BqLINU pue 82ig
JIN2YD



1-X3 alupmusg] pajujoy

‘ON OMd

43N
SLN -o[eag
:Ag payosin)
-938(g :Ag umelcy
werdel 93ig ojdureg O[]

'SS2IppV J0afoig
- HANVN ANVJNOD

XHd

1suBy edjueg ujeyy Gupes

BupunciB pue

§10JONPUOD pue JNpuoa
Joj yuswyoene pue uny

jo yi\buej ‘seqiunu ‘azig

\

-lead j1eym

Uj peons)suon asnop

Suyool jo adfy uo Aeue

8{NpoW JO jusLuyoB)E .

pue Gupes *‘Anuenp

§lojonpuoad pue ynpuoca
10§ JUsWYORYE pUE UNY
jo Yibiuef ‘1equinu ‘ezig

{uojieoo) eaeusa)e) ABLIE
8jnpow J0 jusLuyae)e
pue Bupe: ‘fueny ™

"
.:E.M“ |

xog uopouny
heugLuiod ynand

. ?o__uon_ aAfjBwe)|e)

¥og uofjouny

——
A 4

1284 0}

Heuquiod ynaid

S8LoU| § 1eed T

T.auzg pue ynpuos

N

10§ Juewyoene pue uny
Jo yBusy Jequiny ‘ez|g

Joj Juswiyoeye pue uny
10 yifue| ‘tequinu ‘ez)g

/ s|oeuv0Dep

Ov pue 90
Uim sepsaau)

Eo_u_.ﬁcoo pue ynpuoa

(uopeao| eapeuwia)e)
S10}ONPUOD pUe YNPUOD
J0] JUBLWIYDBYE pUE UNY
jo ypBuey Jequinu ‘ezig




2U/sqi § “xep - Buipeo) peingusiq

'sisfjeue fesnjon)s Joy s)juawalnbal Juauniedep Bulpyng mojaq aq pinoys Buipeoy pajnquysip pue Buipeo; Juiod ey}

cu/sa|

hdd3

.B__

‘m waysAs Bugunow)+{{"wm ejnpows)x{ssinpow Jo #))

{ eate jpued g0y )
(' jaued 10t )

peot painquisig

(ease Buieds |ej0y) + (ease Jenpow Jejos [ejol) BaSY |19UBY (B)O)

L d"
(npim 10 X (Gupeds X  (sanpow = easy Bupeds jejo)
yiBuay jaued) pow-1a)up) *J8q saoeds )

‘u = Guoedsg ajnpow-iaju)

(ease ‘pow Jejos) x (sajnpowl Jo #)

n

eoJy 9jnpoj Jejos 2101

bl
JIPIM X y)Bua)

Baly a|npojy Jejog
:uonense) peo payngnasig

(uogaauued jo sjulod jo #)
( W jaued jej0) }

peoT uiog
uope|najes peo jujod

1yGlop (aued |ejoy

n

*sq) = ybiapn weysAg Bununopy

"Sq = Wbtap ainpop Jejog
:uojjenajes jybjaps 1suey

002 3U) Yym UDIDBULOS JO sjulod sey wa)sAs Bugunop

Sa|NpOW JEJOS J0 sjsisuod pued Jejog
1wesis

NOLLYTINOTVI ONIAVOT LHOIIM adv3ad TaNVd V108



"SSEUIIU) aum ay) Jabiej By) Jaquinu 62)S SM BY) JajjBLS By (8joN

1 #9101c o1qes wouy sz)s asm -uw

9Z|S &ilm WNWUIW 8y} J0) ULLIN|CD 8ZIS BY) O} JaAD peal uay) ‘pamoje abeiadwe ey puy ‘o o G2 ‘Jeddos uwnjod asmeradws) u) gL 0LE eig2). D30 Buisn

sduny

ove

i

X

SZ'L

SHOA

orve

SHEMm

(ot2/ndino Jemod Dy JepeAul Xew) X Jojoe} DD

AOVZIOLL

{18ays 1no Jyo ndino Jamod Dy xew)

"

ueuny
HNND “Xe|w

:abejjop
8J]AIBS "XeW

Jnding Jamog
Ay J8319AU| XEWN

:(D/v) 1eued 83jas8S U} 0) J0MIBAU| BY) WOLJ 62| 84)M BY) Dbupjaay)

[__]#ovoic eiqer woy azis aam -uyy

G215 a4 WnWuul 54} Joj UWIN|OD BZIS BY) 0} JaA0 pEe) uey) 'pamolie sbesadwe ey puy ' o 54 "1addoD wunos sumesadwe) u) ‘gL 01E g8, 39 Buisn

sduwy

SloA =

sHemM

X

5 2 8

T

(abeyoa waysAs (ejoy) s ebenem waysis [e)o)) X Jope) 939

Jojoe} 939 x {seinpow Jo #) x (18ays 1N Yo (A)9oA)

(Aewe uj sanpow jo # )x(198ys o Yo abepem ajnpow)

juauny
HNULD ‘xew

:aBeyjop
walsAs Ad “Xe

:Bupey
welsis Ad 1810

:(2/Q) 1epeAU| 8y} 0) SajNpOW BY) WOI} B2[S BJ|M 8y} Buppayd

wio4 uopenaje) waysAs Ad 10} S9ZIS S4I\\ JO UOHEIIDA



310.15 ARTICLE 310 - CONDUCTORS FOR GENERAL WIRING

Table 310.16 Allowable Ampacities of Insulated Conductors Rated 0 Through 2000 Velts, 60°C Through 90°C (140°F Through
194°F), Not More Than Three Current-Carrying Conductors in Raceway, Cable, or Earth (Directly Buried), Based on Ambient

Temperature of 30°C (86°F)

_ Temperature Rating of Conductor [SEEiTA
60°C (140°F) | 75°C (167°F) 90°C (194°F) 60°C (140°F) { 75°C (167°F) 90°C (194°F)
Types TBS, SA, . '
SIS, FEP, FEPB, Types TBS, SA,
Types RHW, | MI, RHH, RHW-2, Types RHW, SIS, THHN,
THHW, THHN, THEW, THHW, THHW, THW-2,
THW, THW-2, THWN-2, THW, THWN-2, RHH,
THWN, USE-2, XHH, THWN, RHAW-2, USE-2,
Size XHHW, |XHHW,XHHW-2,| Types TW, Xngw, XHH, XHHW,
AWGor | Types TW, UF USE, ZW ZW-2 UF UUSE XHHW-2, ZW-2 | Size AWG or
kemil COPPER ALUMINUM OR COPPER-CLAD ALUMINUM kemil -
18 — — 14 — — — -
16 — — 18 -— —_ — _
14* 20 20 25 — —_ — -
12* 25 25 30 20 20 25 12*
10* 30 35 40 25 30 35 i0*
8 40 50 55 30 40 45 8
] 33 65 75 40 50 60 6
4 70 85 95 55 65 75 4
3 85 100 110 65 75 85 3
2 95 115 130 75 20 100 2
1 110 130 150 85 100 115 I
10 125 150 170 100 120 135 /0
2/0 145 175 195 115 135 150 2/0
36 165 200 225 130 155 175 3/0
4/0 195 230 260 150 180 205 4/0
250 215 255 290 170 205 230 250
300 240 285 320 190 230 255 300
350 260 310 350 210 250 280 350
400 280 335 380 225 270 305 400
500 320 380 430 260 310 350 500
600 355 420 475 285 340 385 600
700 385 460 520 310 375 420 700
750 400 475 535 320 385 435 750
800 410 490 555 330 395 450 800
200 435 520 585 355 425 480 900
1000 455 545 615 375 445 506 1000
1250 495 550 665 405 485 545 1250
1500 520 625 705 435 520 585 1500
1750 545 650 735 455 545 615 1750
2000 360 665 750 470 560 630 2000
_ CORRECTION FACTORS
Ambient Far ambient temperatures other than 30°C (86°F), muifiply the allawable ampacities shown above by the Amblent
Temp. (°C) appropriate factor shown below. Temp. (°F}
21-25 1.08 1.05 1.04 1.08 1.05 1.04 70-77
26-30 1.00 1.00 1.00 1.00 1.00 1.00 78-86
3135 091 0.94 0.96 0.91 0.94 0.96 87-95
36-40 0.82 0.88 0.9] 0.82 0.88 0.91 96-104
41-45 0.71 0.82 0.87 0.71 0.82 0.87 105-113
46-50 0.58 0.75 0,82 0.58 0.75 0.82 114-122
51-55 0.41 0.67 0.76 0.41 0,67 0.76 123-131
56-60 —- 0.58 0.71 — 0.58 0.71 132-140
61-70 — 0.33 0.58 — 0.33 0.58 141-158
71-80 — — 0.41 — - 0.41 159-176
* See 240.4(D).

TO—148

2010 Califosnia Electrical Code



REQUIRED LABELS FOR SOLAR
ELECTRIC (PV) SYSTEMS <10KW

(SEE DRAWING PV-1)

LABELS SHALL BE MADE OF RED PLASTIC MATERIAL WITH ENGRAVED WHITE LETTERS
LETTERS SHALL BE A MINIMUM 3/8" IN SIZE

THE LABELS SHALL BE PERMANENTLY ATTACHED 1O THE APPROPRIATE PANEL

AC & DC CONDUII, RACEWAY, ENCLOSURES, CABLE ASSEMBLIES AND JUNCTION BOXES SHALL
BE OR RED BACKGROUND MATERIAL WITH WHITE LETTERING MADE OF DURABLE ADHESIVE,
REFLECTIVE WEAIHER RESISTANT MATERIAL SUITABLE FOR THE ENVIRONMENT; TO ALERT
FIRE SERVICE TO AVOID CUTTING THEM OFF.

WARNING!
DUAL POWER SUPPLY
SOLAR ELECTRIC SYSTEM

THIS TAGIS TO BE ATTACHED TO METER PANEL

WARNING!
DUAL POWER SUPPLY
SOLAR ELECTRIC SYSTEM
DISCONNECT

THIS TAGIT TO BE ATTACHED TO PV DISCONNECT DEVICE

CAUTION:
SOLAR ELECTRIC CIRCUIT

THIS TAG TO BE ATTACHED TO AC AND DC CIRCUIT EQUIPMENT

DRAWING PVT-1
ELECTRIC SUPERINTENDENT  |REVIEW COMMIIEE | J_ T |
POWER ENG. MANAGER
TOWN OF LOOMIS I B PR nes. [PAc07/15/08 [ORN0 L GE 7.4.2
3665 TAYLOR ROAD ELECTRONICS MANAGER NEW SERVICES MANAGER 4.
LOOMIS, CA 95650 CONSTRUCTION STANDARD

SOLAR ELECTRIC METERING REQUIREMENTS




REQUIRED LABELS FOR SOLAR ELECTRIC (PV)
SYSTEMS W/ BATTERY BACK-UP <10KW

- (SEEDRAWING FV-2)

LABELS SHALL BE MADE OF RED PLASTIC MATERIAL WITH ENGRAVED WHITE LETTERS

LETTERS SHALL BE A MINIMUM 3/8" IN SIZE.

THE LABELS SHALL BE PERMANENTLY ATTACHED TO THE APPROPRIATE PANEL

AC & DC CONDUIT, RACEWAY, ENCLOSURES, CABLE ASSEMBLIES AND JUNCTION BOXES SHALL
BE OR RED BACKGROUND MATERIAL WITH WHITE LETTERING MADE OF DURABLE ADHESIVE,
REFLECTIVE WEATHER RESISTANT MATERIAL SUITABLE FOR THE ENVIRONMENT; TO ALERT

FIRE SERVICE TO AVOID CUTTING THEM OFF.

WARNING!

DUAL POWER SUPPLY
SOLAR ELECTRIC SYSTEM
CRITICAL LOAD MUST BE
DISCONNECTED SEPARATELY

THIS TAG IS TO BE ATTACHED TO METER PANEL

WARNING!
DUAL POWER SUPPLY SOLAR
ELECTRIC SYSTEM
DISCONNECT

THIS TAGIT TO BE ATTACHED IO PV DISCONNECT DEVICE

CAUTION:
SOLAR ELECTRIC CIRCUIT

THIS TAG TO BE ATTACHED TO AC AND DC CIRCUIT EQUIPMENT

CRITICAL LOAD DISCONNECT |

THIS TAG TO BE ATTACHED TO BATTERY BANK DISCONNECT

DRAWING PVI-2

ELECTRIC SUPERINTENDENT B T I |
TOWN OF Loowmis PEVER S, o OR “Ned.  |PATEg7/15/08 DJ‘-W
3665 TAYLOR ROAD EECTRONIES MANAGER New soovces vawGEr | PAGE 7.4.4
LOOMIS, CA 95650 CONSTRUGTION STANDARD
SOLAR ELECTRIC METERING REQUIREMENTS




REQUIRED LABELS FOR MULTI - SOLAR
ELECTRIC (PV) SYSTEMS <10KW

(SEE DRAWING PV-3)

LABELS SHALL BE MADE OF RED PLASTIC MATERIAL WITH ENGRAVED WHITE LETTERS.
LETTERS SHALL BE A MINIMUM 3/8" IN SIZE.

THE LABELS SHALL BE PERMANENTLY ATTACHED TO THE APPROPRIATE PANEL.

AC & DC CONDUIT, RACEWAY, ENCLOSURES, CABLE ASSEMBLIES AND JUNCTION BOXES SHALL
BE OR RED BACKGROUND MATERIAL WITH WHITE LETTERING MADE OF DURABLE ADHESIVE,
REFLECTIVE WEATHER RESISTANT MATERIAL SUITABLE FOR THE ENVIRONMENT; TO ALERT
FIRE SERVICE TO AVOID CUTTING THEM OFF.

WARNING!

DUAL POWER SUPPLY
2 - SOLAR ELECTRIC SYSTEMS
2 - DISCONNECT DEVICES

THIS TAGIS TO BE ATTACHED TO METER PANEL

WARNING! WARNING!
DUAL POWER SUPPLY DUAL POWER SUPPLY
SOLAR ELECTRIC SYSTEM SOLAR ELECTRIC SYSTEM
DISCONNECT 1 OF 2 DISCONNECT 2 OF 2

THIS TAG IT TO BE ATTACHED TO PV DISCONNECT DEVICES

CAUTION:

SOLAR ELECTRIC CIRCUIT

THIS TAG TO BE ATTACHED TO AC AND DC CIRCUIT EQUIPMENT

DRAWING PVI-3
ELECTRIC SUPERINTENDENT REVIEW rogurm}:
POWER ENG, MANAGER - | _L | |
TOWN OF LOOMIS DR N.ES. Te07/15/09 [PrNe-
3665 TAYLOR ROAD ELECTRONICS MANAGER NEW SERVICES MANAGER PAGE 7.4.8
CONSTRUGITON STANDARD

LOOMIS, CA 95650

SOLAR ELECTRIC METERING REQUIREMENTS




